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SNV/125-59-7-6/10 


The Effect of Cold Work on the Transformation of the Gamma-—Phase 
into the Sigma-Phase in Austenitic Steel Welds 


from the “elds after their ageing in *”e course of 
25 houre already disclosed the appearance of *+”e siv- 
ma-phase. Particles of the sigma-phase vere founs with 
the aid of electronic microscope on the borders of 
austenitic grains. The cold work which nroceeds tho 
isothermic heating speeds "p the formation of the tir 
maphase in austenitic steel welis. Acceler>t:on of th 
A transformation of the gamma-phase into the sigma—phas 
of the cold-vorked steel is intimately linked with the 
processes of recrystallization. Tf the Jeformation 
crade and the temperature of ageing are such that the 
recrystallization does not take plece, the sreedinge- 
up action of cold work is not manifested. Tf te age- 
ing passes at a comparatively low temperature, te 
sigma-phase appears in the form of grains raving the 
perlite structure. There are 1 graph, 1 tatle, 7 
Card 2/3 photographs ana 1% references, 3 of which are 4merican 
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to the Sigma-Phase in Austenitic Steel Yelds 


and 7 Soviet 
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SOV/125-59-8-7/18 


Modovar: Dots 


On the Question of the Nature of Crystallization Cracks 
in Welding Austenitic Steels and Alloys 


Avtomaticheskaya svarka, 1959, Nr 8, pp 57-66 (USSR) 


This article deals with the question of the nature of 
crystallization cracks in welds on austenitic steels 
and alloys in the light of the literary and the ex- 
perimental date. The author notes that means for 
combatting crystallization cracks in welded seams are 
known for the widely used types of austenitic steels, 
and that a general theory on the hot cracking of aus- 
tenitic welded seams has been created. This theory, 
he says, views the appearance of crystallization cracks 
as a result of the interaction of two factors - the 
metallurgical and the force factors, briefly outlined, 
anu for convenience named the theory of molten strata. 
The most effective means of preventing cracks in aus- 
tenitic welded seams is the creation of conditions for 
the appearance of the second phase in the process of 
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primary crystallization of the weld "bath". Or, not 
resorting to this means, ridding the seam metal of 
admixtures such as phosphor, silicon, sulphur, arsenic, 
boron, and tin is also effective. Still another ef- 
fective means is the additional alloying of the seams 
with manganese, molybdenum, and tungsten, using a 
welding wire of type 2Kh25N15G7 or Khl6N26M6 (E1395) 
steel of a nickel-chrome alloy with 18% tungsten (vZh- 
98, etc.). The author referes to works by B.A. Mov- 
chan and L.A. Poznyak /Ref 10/7, and Movchan /Ref vs 
and Movchan and I.Ya. Dzykovich /Ref 117, who take 
exception to the theory of molten strata, noting brief- 
ly their theses on the subject of hot crack formation. 
The author dwells on the question of “polygonization" - 
term used by Movchan, and originally introduced by 
Orovan and Kan - used to describe the phenomenon of 

the fragmentation of the metal i grain, when 
subjected to high temperatures (below crystallization 


and deformation temperatures, however). Polygonization 
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On the Question of the Nature of Crystallization Cracks in Welding 
Austenitic Steels and Alloys 


is further discussed from the points of view of Kotrell, 
I.A. Oding and V.N. Geminov. Briefly discussing dis- 
continuities between adjacent crystals (hot cracks), 
the author states that polygonization, rather than be- 
ing a factor in the formation of cracks, is secondary 
to the formation of the above discontinuities. The 
author further dwells on polygonization and crack form- 
ation, underlining the absence of a substantial link 
between the two. Adding molybdenum and tungsten to 
nickel base alloys increases the resistance of single- 
phase seams to the formation of hot cracks; thus 
welding of the nickel-tungsten alloy VZh-98 (nickel 
base 184W) by all known methods produced not hot cracks. 
VZh-98 is thus used in welding austenitic steels dis- 
posed to hot cracking (e.g. using VZh-98, type E1696 
steel, which normally welds badly, was welded without 
the formation of cracks). Welding wire Khl6N26 (6-8% 
Mo) permits making a pure austenitic seam without 

Card 3/5 cracks, and the addition of manganese to the metal of 
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Austenitic Steels and Alloys 


the seam has a similarly favorable effect. A series 
of tests with single-phase steel type Kh23N18 (E1417) 
and Sv-Kh25N20 wire with non-oxygen fluorite flux 
(ANF-5) were made to test the effect of welding speed 
variations on hot crack formation; in some of the 
tests the welding was done with heating up to 800-900 
Speed was varied from 15 to 100 m/hr. Crack formation 
intensified with increasing speed, but welding with 
the application of heat produced no cracks. Further 
tests showed that the introduction of minute quantities 
of elements such as boron or phosphor into seams weld- 
ed with VZh-98 and EI395 wire leads to the appearance 
of hot cracks in the seam metal. Similar work, using 
BI395 wire and ANF-5 flux, by K.V. Lyubavskiy and V. 
A. Toropov /Ref 27 referred to by the author supports 
his conclusions. In conclusion the author discusses 
briefly two recommendations for combatting hot crack 
formation by Movchan [Ref V/: a) additional alloying 
Card 4/5 of the pure austenitic seam with elements which in- 


fe) 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4 


ESTAS ORR atta at RAR 


SOV/125-59-8-7/18 
On the Question of the Nature of Crystallization Cracks in Welding 
Austenitic Steels and Alloys 


crease the energy of activation of self-diffusion 
(molybdenum, tungsten), and b) decreasing the overheat- 
ing of the weld "bath" in so far as this decreases the 
overall quantity of defects in the hard phase. The 
first is already used in practice, but needs further 
study, especially in regard to the effects of these 
elements on the polygonization process. The second 
the author finds "interesting", but also in need of 
further study with regard to its effect on polygoniza- 
tion. There are 10 photographs, 1 diagram, and 20 
references, 17 of which are Soviet and 3 English. 


ASSOCIATION: Ordena trudovogo krasnogo znameni - Institut elektro- 
svarki imeni Ye.0. Patona AN USSR (Order of the Red 
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S0V/125~-59-9-5/16 


Medovar, B.I.. Candidate of Technical Sciences, Sefon- 


mikov, AeN., Belkin,Ye.Ya., and Sharov,0.A., Engineers 


, 


Electric Welding under Slag of Agening Chrome-Nickel- 
Aluminum Stainless Steel 


Avtomaticheskaya svarka, 1959, Nr 9, pp 33-44 (USSR) _ 


Precipitation-hardening stainless steels, such as chro- 
me-nickel austenitic steels possessing high plastic 
qualities, have a comparatively low strength limit; 

the latter property hampers their use, in cases where 
constructions must have a minimum weight at the maxi- 
mum strength. Research has disclosed that the most ef- 
ficient method to augment their strength is the crea- 
tion of martensite in their structure. In the Soviet 
Union, the chrome-nickel~aluminum stainless steel, 

Type Kh 15N9Yu make SN-2 or BI904, is widely used. The 
transformation of austenite to martensite in steel SN-2 
is realized hy cold-treatment (4 hours at-50°C or 2 
hours at -79°C). This process leads to a considerable 
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Electric Welding under Slag of Agening Chrome-Nickel-Aluminum 
Stainless Steel 


increase in strength, but does not change the steel 
fluidity limit. The works of A.P. Gulyayev, S.V. Lep— 
nev and Ya.M.Potak maintain that the above properties 
are specific for transitional stages, that is, in this 
case for austenitic-margensitic steels, Their fluidity 
Limit is abouts 40 kg/mm’, while their strength is 
100-200 kg/mm“. The SN-2 steel is not only austenitic- 
martensitic; it is, at the same time, a precipitation- 
hardening steel. On the basis of numerous experiments, 
two methods for electric welding of SN-2 steel were 
accepted for general use: 1) Welding by means of elec~ 
trode made of SN-2 steel (same as the base material) 
under application of flux ANF-7 (CaF, - CaO) and using 
obligatory pre-heating, and 2) weldifig without pre-hea- 
ting, applying a new fluoride flux ANF-14 (65% CaF,, 
16% Si0,, 3% Cad, 6% MgO, and 10% Alj0,). Research 


Card 2/3 has disclosed that electric welding of stainless 
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Stainless Steel 


chrome~nickel-aluminum steel SN-2 by means of a large 
section electrode made of the same steel does not eli- 
minate the appearance of non-fused spots, if a fluo- 
ride flux with increased aluminum oxide contents is 
used. The negative influence of aluminum oxide can be 
entirely neutralized by introduction into the flux of 

a certain amount of silicon oxide or calcium oxide, se~- 
parately or combined. There are 3 tables, 1 diagram, 

6 photographs and 18 references, 9 of which are Soviet, 
6 English, 1 French and 2 German. 


| ASSOCIATION: 1) Ordena trudovogo krasnogo znameni institut elektro- 

| svarki imeni Ye.0.Patona AN USSR (Order of the Red 
Banner of Labor Institute of Flectric Welding imeni 
Ye.0. Paton,AS Ukr SSR) (Medovar; Safonnikov);2) Moskovs~- 
kiy sovnarkhoz (Moscow Sovnarkhoz) ("elkin; Sharov). 
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25(1) S0V/125-59-12-12/18 
AUTHORS: Medovar, B. I. and Safonnikov, A. N. 

sae 
TITLE: Electric Slag Welding of Heat-Resistant Chrome Steels 


with a Plate Electrode 
PERIODICAL: Avtomaticheskaya svarka, 1959, Nr 12, pp 80-82 (USSR) 


ABSTRACT: The Institut elektrosvarki im. Ye. O. Patona AN UkrSSR 
(Electric Welding Institute Imeni Ye. 0. Paton of the 
AS UkrSSR) has developed a method of electric slag 
welding with a plate electrode for heat-resistant chrome 
steels of the martensite grade, for forgings with 
75 x 715 to 220 x 220 mm (steel EI961) and 30 x 30 to 
80 x 120 mm (steel E1736) cross sections. Plates 12 to 
22 mm thick of the same composition as the forgings were 
used as filler metal. The recommended welding conditions 
are given in the table. The method ensures the good 
quality of the welds, and the metal of the joints is 
solid, without cracks or pores, or other defects. After 
a corresponding heat treatment, depending on the grade 
Card 1/2 of steel, the mechanical properties of the weld metal 
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Electric Slag Welding of Heat-Resistant Chrome Steels with a Plate 


Electrode 
are as good as those of the basic metal. In cases of 
especially large cross sections, e.g. 220 x 220 om, of 
E1961 steel, a special method of welding should be used 
to avoid cold cracks. Details of the subject method are 
given; There are 2 photographs, 1 table and 1 og 
Card 2/2 
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ta(5) 
AUTHOR: Medovar, B.I., Safonnikov, A.N., and Lents, R.O. 
eee 


TITLE: Heat Resistance of Welded Joints of the Nickel-Chrome 
Alloy Type Kh20N80T3Yu (E1437B) (Zharoprochnost! svarnykh 
soyedineniy nikeleknuromovogo splava tipa KhZ0N80T3Yu 
(E1437B) 


PERIODICAL: (een Svarka, 1959, Vol 12, Nr &, pp 3-19 
USSR 


ABSTRACT: It is shown that with automatic electro-are and electric- 
bar welding of the alloy EI437B, using fluoride oxygen-~ 
free flux, a high degree of heat resistance of the weld- 
ed joints is achieved: 4, sv a om 

al > 0.85 + 0.90 o ai where 
sv is the welded joint, om the basemetal, and dl the 
length; 6 rie c * are the longitudinal strength of the 
basic metal and the welded joint respectively). Experi- 
mental data are quoted for the influence of the time of 

Card 1/4 heating in the tempering process, and of riveting on the 
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; SOV/1£5--12-£-1/14 
Heat Resistance of Welded Joints of the Nickel-Chrome Alloy Type 
KhZ0N801T 3¥u (EI437B) 


longitudinal strength of welded joints. Nickel-chrome 
heat-resistant alloys are widely used in the manufacture 
| of gas turbines. It is now necessary to weld forged or 
rolled parts made of heat-resistant alloys 100-£00 mm 
thick. One such alloy is nickel-chrome, type KhzON80, 
data for which are given. The hardening qualities of 
nickel-aluminum-titanium and boron are mentioned. After 
the USSR developed an oxygen-free fluoride flux, the 
same type appeared in the USA. The article gives data 
on the heat-resistance of welded joints of alloy EI437B, 
12g-z0 mm thick, carried out by arc-welding with flux, 
and up to 100 mm thick carried out by the electric-bar 
method, A section deals with the feat-resistance of 
welded joints in alloy E1437B made by ni pak method, 
and is followed by examination of joints of the same 
alloy welded by the electric-bar method. kngineer V.A. 
Smirnov took part in the compilation of this section. 
The important conclusions are that:{jwhen welding using 
Card £/4 flux of the alloy EI437B, 10-20 mm thick and wire EI437A, 
: \ ‘ 
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the longitudinal strength of the welded joint is not less 
than 80-85% of the strength of the basic metal. Secondly 
electric-bar welding with a lamellated electrode of heat- 
resistant alloys on nickel-chrome base, using oxygen-free 
fluoride flux, gives a high degree of heat-resistance to 

the joints (o S¥ = 0.9 29). For explanation of symbols, 


see above. Thirdly there is reason to think that a high 

degree of heat-resistance for welded joints of alloy 

EI437B up to 20 mm thick can be achieved even with some 
reduction of the length of heating during tempering. Pre- 
liminary riveting of welded joints before tempering leads 

to some increase in heat-resistance. There are 11 tables, 

© graphs, 7 drawings and 17 references, 10 of which are 

Soviet and 7 English. Bs 


Card 3/4 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4 


=v res Bees Sa SIP SESE RE NICU ET ERAS ESAS DT ee 


SOV/1£5-1£-£-1/14 
Heat Resistance of Welded Joints of the Nickel-Chrome Alloy Type 
Kh£ZONS0T3Yu (EI437B) 


ASSOCIATION: Ordena trudovogo krasnogo znameni institut elektrosvarki 
{meni Ye.0.PatonaAN USSR (Order of the Red Banner of 
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Medovar, B.L. afonnikov, A.N., and Puzrin, L.¢. 


Automatic Welding of Chrome-Nickel Stable Austenite 
Steels, Using an Unprotected Arc (Avtomaticheskaya svarka 
nezashchishchennoy dugoy khromonikelevykh statil'!noaus- 
tenitnykh staley) 


Avtomaticheskaya svarka, 1959, Vol lz, Nr &, pp 94-95 
(USSR) 


Research by the Welding Institute has made it possible to 
perform automatic welding of these steels using a naked 
electrode and an unprotected arc. As an austenizer, nit- 
rogen is 50 times stronger than nickel. As a result the 
joint may acquire a pure austenite structure anc lose the 
necessary resistance to heat cracks and intercrystalline 
corrosion. Consequently it is not recommended that aus- 
tenite steels of the type 18-8 should be welded with an 
unprotected arc. For welding the stable austenite steels 
25-£0, 15-35, 15-£0 etc, wires are used which ensure 
single phase austenite welds or two-phase welds without 
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ferrite. These wires have a reduced silicon content anc 
very little sulphur or phosphorus. On the other hand 
they have increased concentrations of carbon and manga- 
nese. In welding stable austenite salts with wires of 
these types there is no necc to fear the atmospheric 
oxygen or nitrogen. The nitrogen content of the weld is 
increased, for example, from 0.008 to 0.01&%. Using an 
unprotected arc there is a sharp reduction in the hydro- 
gen concentration in the weld. Hydrogen can cause heat 
cracks in pure austenite welds. Trials for prolonged 
strength (700°, 12 Kgs/mm) showed that samples welded 
with flux collapsed after 45-50 hours, whereas welded in 
air they lasted 360-370 hrs. Comparative durability 
tests on flat welded steel samples of EI417 1.5 mm thick 
were made. Welded using an argon arc and wire ghé5N1567 

| 1.5 mm in diameter, the samples collapsed efter 46 hrs 

| at 8000 and 4 Kgs/mm. Air-welded samples in the same 

| conditions lasted £30 hrs. The authors think that naked 

| Card £/3 . wire welding with an un;rotected are of stable austenite 
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Automatic Welding of Chrome-Nickel Stable Austenite Steels, Using an 
Unprotected Arc 


ASSOCIATION: 


SUBMITTED: 
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steels will be used in practice because of its simplicity. 
For open arc welaing, normal welding heads with constant 
speed electrode supply and the normal generators for flux 
welding can be successfully used. 


Ordena trudovogo krasnogo znameni institut elektrosvarki 
imeni Ye,0.Pator AN USSR (Order of the Red Banner of 
Labor Institute ot Llectric Welding {meni Ye.0.Paton of 
the AS UkrSSR) 


December 17, 1958 
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AUTHOR: Latash, Yu.V , and Medovar, B.I. 
boner 
TITLE: Permeability of the Slag in Electric Welding (0 gazoproni- 
tsayemosti svarochnykh shlakov pri elektroshlakovon pro- 


tsesse) 


PERIODICAL: (ssk) svarka, 1359, Vol lz, Nr &, pp 45~5&0 
USSR 


ABSTRACT: This article refers to results of the penetration of hy- 
drogen through the slag of steel IKXUSNOT , in the process 
of electric welding, and investigates the use of differ- 
ent types of flux. It emerges that with the hydrogen 
penetrating into the metal, the amount of titanium resi- 
due increases. The probable formulae for this oxidation 
are given under (£) and (3). Then the interrelation be- 
tween the hydrogen content of the various types of flux 
(compiled in Tab. 1) and the titanium content of the 
metals in question are dealt with. The permeability was 
measured in atmospheric air, Argon and Saturated vapor 

Card 1/2 of H-O0. (Tab. & and Fig. &). The result showed the low- 
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of the Slag in Electric Welding 


est permeability for silicate flux (AN8) and a high 
degree of permeability for ANF 7. There are 4 tables, 
1 graph and 11 references, 10 of which are Soviet and 
1 German. 


Ordena trudovogo krasnogo znameni institut elektrosvarki 
im. Ye. O. Patona AN USSR (Order of the Red Banner of 
Labor Institute for Electro-Welding iui. Ye. O. Paton, 
AS UkrSSR) 


November <2, 1958 
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Translation from; Referativnyy zhurnal, Metallurgiya, 1961, No. 2, p. 9, # 2566 


AUTHORS ; Medovar, B.I,,Langer, N.A., Kurtepov, M.M. 


TITLE: Intererystalline Corrosion Concentrated Along the Fusion Line in 
Weld Joints of Stabilized 18-18 Type Steels (Edge-Corrosion) 


PERIODICAL: V sb.: “Mezhkristallitn, korroziya 1 korroziya metallov v napryazh, 
sostoyanii", Moscow, Mashgiz, 1960, pp. 59 - 70 


TEXT ;" The basic cause for the formation of edge corrosion in weld Joints \ 
of 1K18H91 (1Khi8n9T), 1X18H 12M 27 (1Kh18N222T) and X18H4 116° (Kh18N11B) 

steels, is the dissolving of Ti or Nb+fa carbides in the austenite, resulting from 

the heating up of the base metal to 1 »300°C and the subsequent singling out of 

Cr carbides along the austenitic grain boundaries. The singling out of carbides 

and the impoverishment of boundary areas of Cr-austenite takes place either during 

slow cooling or at repeated heating up to the seam-adjacent zone to 7 650°C, To 


Card 1/2 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4 
Ted 6a tinikal acess PRS a piace 8 Ete Poaben dis eis wae SBE 


Sree SFE SSE DPT BT OG BSUS RB 


20012 


8/137/61/000/002/013/046 . 
A006 /A00 1 


Intererystalline Corrosion Concentrated Along the Fusion Line in Weld Joints of 
Stabilized 18-18 Type Steels (Edge-Corrosion) 


prevent edge corrosion, it is necessary to raise the Ti content and the Nb+Ta con- 
tent in stainless steel; to use low-carbon 18-18 type steels; not to arrange 
the seams close to each other, in order to prevent secondary heat effects on the 
seam-adjacent metal; to treat the welds by stabilizing annealing. There are 23 
references, 


Yu. 3. 


Translator's note: This is the full translation of the original Russian abstract, 
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PUASE I BOOK TIPLOI TATION S0V/6343 


Soveatchaniys po teorii liteynykh protseascy, ©! 


tekhnologi! sashizostroyoniys. 


ing House: ¥.5. Rubsnikov; Tech. Zi4.: 7.0. Polyekova. 


faculty meabere of schools of bigher education. 


Soviet. 
TABLE OF CONTINTS: 


Ruarinaage Procenses (Cazt.} 97/2343 


Preksorer, JM, Strength of Metals tn Welding 

eae ICN 

Medsvar, B.I., and Ys.0. Latesh. Formation of Sot Cracks and Moder 
eating iSem In Steel Welds With Stable austenite Structure 


Lestxo-avakyan, $.%,, ami K. ashko. Shrinkage Phencuena and the Probl 
BE Welabibity of Hicteas aeioes ahora 


Forchan, G4, Sore Special Features of Solidification and Righ-Tenperat 
catarcrystalline Frectare of the 1Zh18K9 Steel Welds . a 


Priming Li. Distortion of tbe Welding Pudile During Crystalliszati 
“and the Mechantax of Crack Porsation ore, a 


Toropov,. VA, The Kature of Bot Cracks in Velde 


During Velding of the dMts Aluninue 
. Ate . 


‘TV. DEYOMUTION ayD RESIDUAL STRESSES ~~ 
Goryasor. 1.3. Linear Shrinkage of High-alloy Steel 
Yess 


2P. Deviation in the Magnitude of Shrinks 
vneir Mamifacturing Accuracy Tolerances ce in Castings 


Kotepasinakiy, O.%u. Calculation of Yeat-Conduction Prepert. 
A 
cing the Residual Stresses in Castings eereeer New 


Lontionova, M.A. Cn Residual Stresses in Aluminur-Alloy Ingots 


Telypev, G.H. Approximate Theory of Welding Strains and Stresses 
Resolutions of the Conference 


AVAILABLE? Library of Congress (73230.57) 


Seatochnyye protsessy v aetallakh; trudy soveshchaniya (Shrinkage Processes in 
Metals; Transactions of the Third Conference on the Theory of Casting Processes) 
Msecow, AM SSSR, 1960. 281 p. Erreta slip inserted. 3,000 copies printed. 


Sponsoring Agency: Akedesiya eauk SSSR. Invtitut eashinovedeniys. Karisstya po 
dwsp. Ed.t 8.8, Culyayev, Doctor of Technical Sciences, Professor; Et. of Publish- 


PCRPOSS: his collection of articles is intended for scientific vorkera, engineers, 
technicians of scientific research institutes ard indust: ial plants, and for 


ef Wechines, icedemy ef Sciences USS2) and by Institut metallurgii ineni Bayxove 
4&3 SSSR (Institute of Metallurgy izent A.A. Baykov, Acadony of Sciences USSR). 
The gost saricus defects in castings, ingots, and welds as a result of metal 
shrinkage are reviewed, Vectors coctributing to the formation of shrinkaze 
emvities, porosity, orecks, fiecures, distortion, anf internal stresses are 
acalyzed along vith nessures taken to prevent end remedy then. The hydrody- 
senice of molten wetais and the procena of solidification of metals are dis- 
cussed. Also presented are resolutions edopted at the Conference with regard 

to the problew of ehrinkage tn metale. Wo personalities are mentioned. Most 
papers are acccaparieS by bibliographic referencen, the majority of which are 
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5/125/60/000/03/010/018 
p042/D001 


Medovar, B.I. and Yagupol'skaya, LeNo 


Corrosion nagtemelad or Butt Welad? in Pipes of Stainless 
17% Chromiun Steal 


Avtomaticheskaya svarka, 1960, Nr 3, PP 70-74 


fhe article describes a case of corrosion breakdown of a 

coil pipe at a nitric-fertilizer plant. The welded joints 
started to leak and corrosion could be observed on the body 
of the pipe on both sides of the joints. The defective 
joints were covered by unions, but the corrosion set in again. 
The Institute of Electric Welding imeni Ye.0. Paton investi- 
gated this case. Tt was stated that corrosion was caused on 
the outside of the pipe coil by the 50% nitric acid content 
when it was heated to 1100 C by the steam inside the coil. 

fhe corrosion in the base pipe metal was clearly inter- 
crystalline. The nature of the revealed corrosion is dis- 
cussed with references to foreign works /Ref. 1 Monypenny; vA 
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Corrosion Destruction of Butt Welds in Pipes of Stainless 17% Chromium 
Steel 


4, Lula, Lena, Kiefer] and two Soviet [Ref. 2, 3]. The 

following practical conclusio were made: "Khi7t"bs teel 
should be used and not "Kn17")°( in steel with titanium the 
grain growth in welding is less than in "Kh17" steel). 
Secondly, if unstabilized steel is used, the welded joints 
must be subjected to local heat treatment. At the nitric- 
fertilizer plant both mistakes were committed and unstabi- 
lized austenite electrodes were used. The coil pipes of 
steel "Kh17" can be welded with electrodes "REFIT" (GOST 
2523-54) i.e. "Khl7" wire, or with austenite "EBA1” elec- 
trodes which give a stabilized weld metal with a two-phase 
austenite-ferrite structure resistant to intercrystalline 
corrosion. Electrodes of “QOKh1SN9F2C" wire (E1606) or 
“QKH1SN9FBC" wire (E1649) can also be used. In the first 
case (electrodes EF17), a local heat treatment of the butt 

Card 2/3 welds (e.g plowpipe) is necessary; in the second case it 
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ASSOCIATION: 


SUBMITTED : 


Cara 3/3 


is not mandatory, as the speed of interorystalline corrosion 
in the heat-affected zone is comparatively not great. There 
are 1 diagram, 1 set of diagrams, 2 sets of photographs, 

1 photograph, and 6 references, 3 of which are Soviet and 

3 English. 


Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im 
Ye.O. Patona AN USSR (Order of the Red Banner of Labor 
Institute of Electric Welding imeni Ye.0. Paton AS UkrSSR). Va 
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$/125/60/000/04/003/018 
DO42/D006 


Medovar, B.I. and Maksimovich, B.I. 


A New Method of Refining Fluorspar|\and Fluorine 
Welding Fluxes ; 


Avtomaticheskaya svarka, 1960, Nr 4, pp 13-21 (USSR) 


A new method (Authors’ Certificate No 122563 effec- 
tive 16 March, 1959) has been developed for refi- 
ning fluorspar (fluorite Conc AEREba) in which it 
is smelted in an electric furnace and is maintained 
for a certain time in liquid condition. After re- 
fining a sharp decrease is obtained in the content 
of sulfur and unstable oxides (SiO, FeO). Oxygen- 


free fluxes for welding high alloy steels and alloys 
(series ANF) proposed by Institute of Electric Wel- 
ding /47, contain 50 - 100% calcium fluoride. The 
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$/125/60/000/04/003/018 
D042/D006 


A New Method of Refining Fluorspar and Fluorine Welding Fluxes 


same applies to fluxes for the electroslag smelting 
of steels and alloys /57. The basic component of the 
charge of ceramic fluxes, developed recently at 
TsNIITMASh for welding alloyed steels, also consists 
of fluorines - calcium fluoride and sodium /6/7. Or- 
dinary cefamic fluxes contain 10-20% CaF, [77 


GOST"4421-48" standard fluorspar must have not 
less than 92% CaF,, not more than 5% Si0,, not more 


than 0.1% S, with traces of phosphorus only. Accor- 
ding to "TsMTU 1187-45" fluorite concentrate must 
not contain more than 2% S and 1.5% Si0, when CaF, 


= 95%. In fact fluorite concentrate, e.g. from 
Card 2/4 the Takobskiy (Takob) deposit (Uzbekskaya SSR), 
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often contains 0.5% S. Using the new method of 
smelting fluorine welding fluxes or fluxes with 
an increased content of calcium fluoride even with 
a low-grade raw material. (fluorspar, fluorite con- 
centrate) it is. possible to. obtain a product with 
an exceptionally low content of sulfur, and ferric 
and silicon oxides. This method consists in the 
separate loading of the charge materials into the 
fiirnace. First, the. fluorapar (fluorite concen- 
trate) is. smelted and kept for some time ina 
liquid condition, i.e. it is refined, then the 
rest of the charge is loaded into the furnace. 
This method of refining fluorspar (fluorite con- 
centrate) can prove useful to enterprises which 
make electrodes with a basic coating for arc wel- 
Card 3/4 ding. There are 6 tables, 1 photograph, 1 graph, 
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and 14 references, 12 of which are Soviet and 
1 English. 


ASSOCIATION: Ordena Trudovogo Krasnogo 2Znameni Institut elektro- 
svarki im. Ye.0. Patona An USSR (Order of the Red 
Banner of Labor Institute of Electric Welding imeni 


Ye.O. Paton r 2 
SUBMITTED: October 31, 1959 
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/9.7200 
AUTHORS : Medovar, B,I,, and Safonnikov, A.N, 
TITLE: Electroslag Weraing?of Ht 654 (E1654)"steet 
PERIODICAL; Avtomaticheskaya svarka, 1960, No. 6, pp 82 - 84 
TEXT: Institut elektrosvarki im.Ye.0,Patona (Electric Welding Institute . 


imeni Ye.0.Paton) of AN USSR (AS UkrSSR) developed a new electroslag welding 
technology, with the use of a plate electrode", for stainless high-strength "EI654" 
steel in thicknesses up to 65 mm and a cross section area up to 5,000 forged 
or rolled, ‘The plate electrodes are forged from the same steel grade into cor- 
responding width, The recommended welding process parameters (Table 1) give a 
highly stable welding process, They are; Current 1,350 amp for 35 x 60 mm cross 
section, and 1,800 amp for 65 x 80 mm cross section; 25 volt; electrode feed of 
2,0 m/h; a gep of 30 mm; AH® -14 (ANF-14) flux; welding pool depth 10 mm and 12 
mm respectively, Welding can also be done underAH@ -7 (ANF-7) flux, but it is 
highly hygroscopic and must therefore be preliminarily roasted in a temperature 
not lower than 800°C, The effect of heat treatment was investigated, The data 
(Table 2) proved that quenching practically did not affect the mechanical strength 
of the joint but affected the impact resistance, which increased considerably when 
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Electroslag Welding of JM 654 (E1654) Steel 


the quenching temperature was raised from 900 to 1,100°C, Quenching at 900°C 
(with 1, 2 and 3 hours holding this temperature) abruptly reduced the plasticity 
of the welding metal and of the whole joint, Quenching temperature of up to 
1,100°C reduced the yield point, and with the ultimate strength remaining con- 
stant this led to higher plasticity of the metal and of the joint in general. 
There are 2 tables and 1 graph, 
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AUTHORS: Latash, Yu.¥., Maceisovich, 8.1., Medover, B.1., Klyuyev, M.M., 
Popilin, ¥.¥.. EE 


TITLE: Elintnation of Non-Metallic Inclueions frow Metel is the Eleotro- 
Slag Reuwelting Process 


PERIODICAL: Avtoaaticheskaya evarsea, 1960, Mo. 9, pp- 17-23 


TEXT: Ae anoen from previous worka, treatcent with al in the a | 
renelting procesa reduces the sr?“r content (Ref. 5, 6}, and the quaatity 

of sulfide inclusions drastically decreases {Ref. 5, 4). Bxperiaents have 
been carried out by the Electric Welding Inetitute at the "Daeprospetastal* 
Plant to investigate the effect of flux compoeition and properties in the 
electro-siag renelting of beli bearing steel grade WX15CP (S3bKh1550). 

(The initial aetel hed been highly contaminated.) Three steel rode of 65 an 
Ataneter each were Joined into « bunch and melted es electrodes in ao vater- 
a00led copper tagot aold of 260 am dieaeter, Tre composition of the three 
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different fluses used te the following: 


c 
42 
AHO -1T tse eee a» Bulk 
Ane -6 ASP-6) ++ - 65 
AW-29 (AB-29) +-08 a 


— — 
5 - 
5 $0 

45 55 


Bleven ingote of 310 to $20 kg were cast. Dye to the aifference in oonducte 
ivity of the fluz grades (lowest ip AN-29) the melting rate wee different 


eee 2). It ts eaphaeized that in the case 0 


ft the watobed ingot dieneter 


260 aa), the growing pelting epeed 22 accompanied by & change of grais 
growth Qireotion, and the axial growth 16 gradually replaced by radial grosth. 
The degree of purification fron sulfides dnoreased ta the order AaP-1P, 


AUF-6, A¥e29 fhut, %-46, she highest purification 
waieh had the nigheat Cad esatest. The ester effec 
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Benelting Process 


ASP-1P ie expieined ty 2ta better 
ing the ceiting point of flax end 
effect of AN#-1P and ARY-4 on the 
inolusions was equal, and 
clusions rose to the surface io the process, 
gots wag contaminated sore than the dottcn, 
renelting with s3-29 flux. 


nentent of oxides, 


Seaulfurtaing capacity 
Tatetcg the Blas peor tenpereturd- 
silicates and globular 
af the 43-29 seacor (Pig. 2)- 
and the top porticn of the ine 
partioularly by globules in 

The following conclusions ¥8: 


due to 4} c, lower- 
The 


fon-petaliie in- 


ae padet 


4. It has been proveo on the exangle of ball tearing eteel SEXH153G that 


metal ts purified from oxides 
clusions rising to the surface and 
apeed of the trgct formation, 1.0, 0n the speed of 
motion, and the orientatica of the orzetal growth 
2. The desulfurization Jegres depende sainly on 


of the flux, and sot on the apeed of nelting- 3. 


» CasdeSf5 


etitoates and globules weiniy due to the in- 

the purtfisation degree 
she crystallization troat 

{attal or radtal}. 

tho desulfarising capacdty 
It can be stated thet it 


depends on the « 
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Li Deartsg eteel of & partioularly high purity froa K 
actro-s1ag reselting protese. Syuoh 
Dearings in the most critical appisca- 
took part in experi- 


ip possible’ to obtain be 
non-metallic snclussonas by using the 
steel ip suitable for spsrial eaall 
tiona. gzngineer S.A. Leybenson of “Dneprospesastat” 
agents. There are 5 frgares and 12 Soviet references. 


ASSOCTA7TIOSS! Ordena Trudovogo Zraenogo Zneaent tastitat eiektrosvarki ia. 
Ye.0. Patone AN USSR (Zlestric Welding Institute “Order of the 

Red Banner of Later” tm. Yes. Patan of the scadeny of 

Sotensese of the TerSSR) - fu.¥. Lateah, B.f. Maketaovich, 

B.D. Keodovary Ordena Lenina netaliurgioneskiy aavod ia. 

IoM. Tevosyane (Wetallurgical Plant “Order of Lenia” ia. 

IeM. Tevosyan) - Mel. Klyvyev and ¥.¥. Topilin 


SUBMITTED) April 20, 1960 
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| 1.2500 elro 1045, A161/4133 
AUTHORS: Medovar, BaJ., Maksimovich, B.I., Latash, Yu.V¥., Topilin, V.V., 


Klyuyev, M.M., Shiryayev, N.A. 


TITLE: The Effact of Electro-Slag remelting on the Quality of Stainless 
Ox18H9 (OKh16N9) and 1X14H19B36 (1Kh14N19V3B) (91851 (BI851)) Steel 


PERIODICAL: Avtomaticheskaya svarka, 1960, No. 10, pp. 11-18 


TEXT: The article contains information on experiments with electro-slag re- 
melting process. The material used were bars of OX18H9 (OKh18N9) steel 100mm in 
diameter, and 314851 (BI851) steel 65 mm in diameter joined into bundles of 

three and melted in an ingot mold of 250 mm diameter. Five 300 kg ingots 

were cast. Two ingota were reforged into a 25x175x515 mm billet, and two in- 

to a 95 mm diameter bar; one waa investigated as cast. The results of me- 
tallographic investigation are presented, There were no streaks, nor non- 

metallic inclusion accumulations, and the absolute content of slag inclusions aN 
was considerably lower than in the initial metal, which was also confirmed by 
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The Effect of Electro Slag Remelting on the Quality of Stainless 0x 18H9 
(OKhi8N9) and 1X14H19835 (4£h14N19V3B) (9.851 (BI851)) Steel 


electro-chemical solving. The total gas content was twice lower than in the 
initial metal; the nitrogen and oxygen contents were reduced more than the 
hydrogen content, Apparently, oxygen is being eliminated in the process with 
floating oxide inclusions, and nitrogen and hydrogen can separate with bubbles 
forming on the surface of the growing metal grains. Nitrogen separates fron 
metal easily when the metal contains no components forming stable nitrides 
(titanium, niobium). Nitrides having a higher melting point and larger vol- 
ume do not coagulate and stick more easily in interexial spaces. This ex- 
plains the different quantity of nitrogen eliminated from the two steel grades. 
The following conclusions are made: 1) The electro-slag process considerably 
reduces the gas content and nonmetallic inclusions in both steel grades. 

2) It raises the ductility of austenitic stainless steel grade and consider- 
ably reduces the anisotropy of mechanical properties. 3) The ductility of 
the remelted metal at hot deformation temperature is 30-40% higher than that 
of the initial one. ‘There are 6 figures, 5 tables and 5 Soviet-bloc refer- 


ences. 
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ASSOCIATIONS: Ordena Trudovogo Krasnogo Znameni Ineatitut elektrosvarki im.Ye. 
0.Patona AN USSR ("Order of the Red Banner of Labor" Electric 
Welding Institute im.Ye.0.Paton of the UkrSSR Academy of 
Sciences) (B.1. Medovar, B.I. Maksimovich and Yu.¥. Latash); 
Ordena Lenina elektrometallurgicheskiy zavod "Blektrostel'" in. 
I.F.Tevosyana ("Order of Lenin" Electro-Metallurgical "Elektro- 
stal'" Plant im.I.F.Tevosyan’ (V.V. Topilin, M.M. Klyuyev and 


N.A. Shiryayev ) r 
SUBMITTED: May 5, 1960 
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A006/A00 1 
AUTHOR: Medovar, B. I, Candidate of Technical Sciences 
TITLE: Improving the Weldability of Austenitic Steels and iiega i 
Electroslag Remelting 4 
PERIODICAL: Svarochnoye proizvodstvo, 1960, No. 10, pp. 16-18 
TEXT: The author mentions some methods suggested by K, V. Lyubavskiy, 


F, I, Paushkanis, A. Ye. Runov, Staufer and Keller, of preventing erack Zernation: 
in areas adjacent to weld joints in austenitic steels and alloys (changes in the_ 
compositon of the base metal, stamping of edges to be welded, hardfacing of 

edges). In the author's opinion raising the purity and improving the structure ; 
of the base metal by electroslag remelting 1s an effective means against crack = 
formation, This method was developed with the participation of Yu, V. Latash, 
Cendidate of Technical Sciences, and engineers V,_I, Maksimovich, L, V, Chekotilo 
and L. G. Pugrin, and is desoribed as follows: a large-section consumable 
electrode is fused in the sleg pool formed in a water-cooled metallic erystal- 
lyzer closed by @ water-cooled bottom plate with feed of ourrent, Non-oxidizing 
fluoride fluxes, capable of refining the liquid metal, are used as slags, 
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The presence of a slag layer between the ingot and the orystallizer walls ensures 
the axial direction of the erystal growth and the absence of casting defects in 

the ingot metal. This way of crystallization of the liquid metal pool and the 
presence of a deep slag pool purify the metal from oxidation impurities and = a A 
gases. As a result highly pure metal is obtained whose see apeoaeeh and structure 
are homogeneous, Comparison tests made with FN725 (ELZ25)and 3726 (EI726) 18 
steel and 7V4376 (EI437B)talloy proved that cracks, when welding remelted steel, 
were either absent or much shorter than those in the initial metal. It is 

assumed that a reduction in the boron content caused by electroslag remelting, 
reduces the danger of crack formation, The author points out that the described 
method can not be considered as a universal means to prevent the formation of 
cracks, but that the efficienoy of the aforementioned technological methods may 

be raised when applied to metal that was treated by electroslag remelting. 

There are 4 figures. 


ASSOCIATION: Institut elektrosvarki imeni Ye. 0. Patona AN USSR (Institute of 
Flectric Weldi 
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Electric slag welding of B165 (MIRA 13:7) 
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= (Steel—Welding) 
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ime Ye. Ou. Patona AN USSR. 
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(Steel--Analysis) 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4 


LATASH, Yue 7-3 MAKSIMOVICH, Be Ie; MEDOVAR, B-I.; RLYUYEV, HM; TOPILIN, VV. 


ete 
iene ; in the electric slag. 
urification from nonmetallic. inclusions ; 
Sah ai Avtome svare 13 n0e92l7~23 5 160. (MIRA 13:10) 


ay 
| a itrosvarki ime Yee 
e pa Trudovogo Krasnogo Znameni Institut ele 
os Patana: AW USSR (for Latash, Maksimovich, Medovar). 2. Ordena 
Lenina metallureicheskiy savod im. IeM.Tevosyana (gor Elyuyev, 
‘ lin eo. i 
ae ne ete (Steel~-Electrometallurey) 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4 


ae SEEGE: 


pS SEES RIE SIE SESE RATS tae LN SD oe Ee 


-t 


89715 


}$-3260 8/125/60/660/012/003/014 
| -2300 A161/A030 


AUTHORS: Medovar, B.1.3; Latash, Yu.V.; Makeimovich, B.I.; Stupak, L.M. 
Cae 


TITLE: Electro-Slag Remelting of Steel Alloyed with Readily Oxidizing Elemerts 
3 
PERIODICAL: Avtomaticheskaya svarka, 196C,,No. 12, pp. 60 - 65 


TEXT: Experiments have been carried out to determine the proper technique 
for eleatro-slag remelting of steel containing easily oxidizing components, for 
the AHt -6 (ANF-6) flux (of Gaf,-Al,0., system) does not ansure full absorption of 
some elements. 50% oxidation of t4fartum in remelting 1X18H9T (1LKhI8N9T) steel 
with this flux is an example. This steel was chosen for the experiments. A 
water cooled copper mold of 250 mm height and 50 mm inner diameter was used; the 
3 mm welding wire was of the same steel. A series of calcium fluoride base fluxes 
was tested. Process details: melting with alternating current; wire feed 156 
m/hr; transformer idle voltage 50 - 54 volt for Plux with low conductivity in ; 
molten state (the "AH -8" (AN-8} tried for comparison, and fluoride base fluxes 
with high Al, 0. content), and 36 - 38 volts for high-conductive fluxes (pure CaF,, 
concentrated 2 rfuorite, and their mixtures with 310, and T10, }; melting current 
42-46 volts and 300 - 330 amps for low-conductive Flue and 208 - 32 volts and 360 
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Electro-Slag Remelting of Steel Alloyed with Readily Oxidizing Elements 


amps for high-conductive. Argon was fed to the bath aurface through a apectal 
hood (Fig. 1). Ingots were shaved to templates of 20 mm thiskneas, and the titan- 
ium content determined by speatrum analysis. Apparantly, the reason for high 
titanium oxidation in process with the ANF-6 flux 4s the cantent of 2 - 3% 310 

in it, originating from the fluorine concentrate andl —-4 (G-4) alumina used in“+tne 
making. The burning of titanium dropped when the flucrine concentrate was replac- 
ed with pure CaF,(Fig. 3), and it dropped more when Gd - 4 was replaced with pure 
aluminum oxide. “But appearantly AlL,O, 1s not absolutely neutral in the electro 
~slag process when its content is h att, for some reducing of aluminum from such 
slag had been revealed (Ref. 8) in slag treatment, and it 1s cbserved also in 
electro-slag welding of titanium steel with the ANF-6 flux. The sources of oxygen 
are the ambient air: higher iron oxides (Refs. 10, 11); Ti oxides in the slag, 
for titanium can form Ti0, Ti,0, and T1O (Ref. 12); scale or rust on the melting 
electrode, or its oxidation in Ziose vioind ty with the bath surface where it is 
heated to over 800 ~- 900°C. Argon shielding !s an effective means against oxi- 
dation of titanium or other oxidizing metals in the process. It is obvious that 
fluxes containing no unstable oxidee must be used and the bath must be shielded 
from air. As had been stated in (Ref. 14) (B.I. Medovar and B.I. Maksimovich, 
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,:  "Avtomaticheskaya svarka", No. 4, 1960) pure flux for electro-slag remelting of 
“ft alloys with readily oxidizing components can be obtained by keeping molten flux 
for a considerable length of time (in the making process) in an are furnace with 
graphite electrodes and graphite bottom. The flux is purified from silica and 
‘iron oxides through deoxidation by carbon and through the formation of volatile 
wi} Silicon fluorides. The AHtb-1 (ANF-1) flux (fluoride concentrate) refined in this 
way is near to ‘pure calcium fluoride bythe content of unstable oxides and has 
} been given the designation "“AHp-1f1" (ANF-1P). ‘The developed processing tech- 
-} nique was tested at the "Dneprospetsstal'" works (Engineer S.A. Leybenzon of 
“E "Dneprospetsstal'" took part); 300 - 350.kg ingots of 1Kh18NOT steel were melted 
: using pure calcium fluoride and the ANF-1P flux. Apart from this, not fresh but 
t used ANF-1P flux was tried. Argon was used for shielding all the time; the elec- 
trodes were carefully cleaned of scale by pickling. The oxidation of titanium 
was insignificant in all three process variations, but it was slightly nigher in x . 
the bottom ingot portions after remelting with fresh ANF-1P flux than with pure \ 
- calcium fluoride. The minimum Ti oxidation was obtained, as expected, with reused 
ANF-1P. Titanium oxidation was practically absent. There are 3 figures and 14 .... 
veferences of which 13 are Soviet and 1 English. 
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Electro-Slag Remelting of Steel Alloyed with Readily Oxidizing Elements 
ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im. Ye.0. 


Patona AN USSR (Electric Welding Institute “Order of the Red Banner 
_of Labor" imeni Ye.0. Paton of the AS UkrSSR) 


SUBMITTED: April, 6 1960 (0? 
Figure 1: 
1 ~ electrode;. pia 
; @- slags — 
"3 = metal ' 5 
? 
t € ¢ rs ft HTN Lise 
soh sail 
a Cxew son Baus: oa: 
+ Cand 4/5 _ fm ancerpons 2— wana 37 MSE ~ 


renames dememen nacmraampemmarairammeeanteteiee 
> oe ed ¥ : * : +. : 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4" 


“BEPROVED FOR Larabie OTs 12004 CIARDP SS: 00513R001033220006-4 


Saaieec nase BR FSS Sez. SSE ees Seay. SSI Eager te pimps vents ize) 


eee ee ‘O14 
A161/A030 


Hlectro-Slag Renelting of Steel Alloyed witn Heaasty Oxidizing Elements 
Figure 3: 0) * . 


fesintlation « of titanium (in % from 20 to ye) on different levels in the ingot 


‘ \; in mn, from bottom to 200 mm). 
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(Physicochemical Bases of Steel Making; Transactions of the ; 
Fifth Conference on the Physicochemical Bases of Steelmaking) F 
| Moscow, Metallurgizdat, 1961. 512 p. Errata slip inserted. i 
| 
| 
{ 


: i 
a MEDOVAR, (3.1. "a | 
: / H i 
z PHASE I BOOK EXPLOITATION SOV/5411 | a 
a Konferentsiya po fiziko-khimicheskim osnovam proizvodstva stali. 5th, | 
' Moscow, 1959. 3 7 
| Fiziko-khimicheskiye osnovy proizvodatva stali; trudy konferentali | 


ae eee) 


3, 700 copies printed, 


Sponsoring Agency: Akademiya nauk SSSR, Institut metallurgif tment 
A, A, Baykova, : ee as , 


: : Responsible Ed.: A.M. Samarin, Corresponding Member, Academy 
pO of Sciences USSR; Ed. of Publishing House: Ya.D. Rozentaveyg. 
t Tech, Ed.: V. V. Mikhaylova. 
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sov/5411 5 


Physicochemical Bases of (Cont.) 


PURPOSE: This collection of articles is intended for engineers and 
technicians of metallurgical and machine-building plants, senior 
students of achools of higher education, ataff members of design ; : -§ 


bureaus and planning institutes, and scientific research workers. p A 
i $ 
y 


| COVERAGE: The collection containa reports presented at the fifth 
| 


ao 
entrees — eae 


annual convention devoted to the review of the physicochemical bases . 
of the steelmaking process. These reports deal with problems of the ; i 
mechanism and kinetics of reactions taking place in the molten metal : : 
in steelmaking furnaces. The following are also discussed: problema 
involved in the procuction of alloyed steel, the structure of the ingot, va. 
the mechanism of solidification, and the converter steelmaking as o 
process. The articles contain conclusions drawn from the resulta ; 
of experimental studies, and are accompanied by references of which : ; ; , 


fe > most are Soviet. 
* + 
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(Zlatoust Metallurgical Plant) A.K. Petrov, Engineer, O.M. 
Chekhomov, G. A. Khasin, A.I. Markelov, I.S, Kutuyev, R.L 
Kolyasnikova,and Ye. D. Mokhir}.] 


Paton, B. Ye., B.I. Medovar, Yu. V. Latash, B.I. Maksimovich, 
and A. F, Tregubenko, Electroslag Remelting of Alloyed Steels 
and Alloys as an Effective Means for Improving Their Quality 118 


Verbol'skaya, Ye.D., G.F. Zasetskiy, I. V. Isakov, and A. Ye. 

Khlebnikov. Various Methods of Treating Molten Chromium- 
Nickel-Molybdenum Steel and Their Effect on Its Properties 127 
Yedneral, F.P. Application of Complex Deoxidizers for the Pur- 

pose of Shortening the Reduction Period of Electromelting of Con- 

structional Steels 137 


Yedneral, F.P. The Change in the Bath Composition of an Electric- 
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8/135/61/000/002/00 1/012 
A006/A001 
1,a300 
AUTHORS : B. I., Candidate of Technical Setences, Fuzrin, L. G., 
Engineer 
TITLE: Automatic Submerged Are Welding of Heat Resistant Austenitic Steels of 


Me ers SB35P (RRIANIBV3BR) Type (9M 695P [EL695R] and 9M726 [F1726)) 


PERIODICAL: Svarochnoye proizvodstvo, 1961, No. 2, pp. 1-4 


TEXT: From 1958 to 1960 the Institute of Electric Welding eet ee 
together with TsNIIChM imeni I, P, Bardin, were occupsed eet ae: 

abies pee Seals pers ee aicinccn tem conductors and 

steels (Composition - Table 1), intended for ul ie - 

steam Deana of power installations operating at pli sober eeenad 

700°C) . The investigation was performed in two directions: 4 cdeeraterye Sates 
technology for automatic subermerged are welding, eliminating ee ee 

in the weld metal and simultaneously maintaining 2 pguaiainaey ihe een 

without the aid of initial carbides or ferrite; b) research o fe See ¥ 
preventing the formation of weld-adjacent cracks during apply ie 

EI726 steel. To obtain single-phase austenitic welds, Rapeaatons a Lehi on 

eracks, it is necessary a) to reduce the silicon content in the we 1e 


Card 1/5 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4 


HB 


EET 


88250 


3/135/61/000/002/00 1/012 
AG06/A001 


ic Steels of the 
Automatic Submerged Arc Welding of Heat Resistant Austenit ig 
Xi4H18B3GP (Kn14NI8V3BR) Type (M695P [EI695R] and 726 (E1726]) 


0.15 - 0.25%; b) to replace partially nickel by manganese ae aoe ie 
content up to about 6 - &; ea) to reduce the phosphorus content; mance \ 
weld additionally with molybdenum, tungsten, vanadium; e) to use no i : : ane ee 
fluxes; f) either to eliminate boron from the metal al sone : cay : 
concentration to a level, making possible the "healing up of cracks i ae oe 
eutectics. On the basis of experiments performed, the legen Oe tiie 

of experimental wires having 4 similar composition 4s ET695R 2 . a a sae 
(Table 2). Thoy did not contain boron but increased amounts of mang era 
sten in the presence of molybdenum. It Was found that the aioe fees ee 
metal welded with these wires, was at 700 C (100 hrs) not less sah o2e . ; 
i. 6. the same as that of the base metal. (E1726 steel) . Using 4 wd. nee 
combination with AHp-5 (ANF-5) and AU-15 (ANF-15) fiuxes for we reine gy 
steels under laboratory conditions, high quality butt welds were sre ee sles 
employing any special tachnological means, The wires are eae one ae 
industrial testing when welding EI695R steels. The welding of ear a aes 
more difficult due to the proneness of this steel to weld-adjacen ae separ nan 
Logical and metallurgical means to prevent this defect did not yie 8 ac 
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ane eke eee : 8/135/61/000/002/00 1/012 ~ 
A006/A001 : ; 


; Aro Welding of Heat’ Resistant Austenitic Steels of the 
8V3ER) Type (11695? [EI695R] and 91726 [£1726]) 


ed a new method of improving the quality of steels 
é elting in 4 metallic water-cooled crystallizer 
“:(See "Avtomatt 1958, No. 11). The main advantages bf a metal 
; “i> subjected to this process was a reduced content of gases, sulfur, non-metallic 

as impurities, absence of. zonal segregation, uniform distribution of alloying elements, 
' uniform grain size. Such properties of the remelt metal assure its improved . 
4 weldability in ‘respect to higher resistance against the formation of weld-adjacent 
-t-eracks, Electric-slag remelting of E1726 steel was made using complex means 
+} reducing to a minimum the losses of easy oxidizing elements, including boron: at 

+ a content of 0.0100% boron in the initial metal, the metal remelted once contained 
14 0,0097% and twice remelted metal contained 0 ,0084% boron, Endurance strength of 
“i, remelted metal at 700°C (20 - 30 kg/mm) was higher then that of the initial metal 
4.(16 - 22 kg/mm) ,. The tests have shown that electric slag remelting improved 
: noticeable the weldability of initial EI726 steel. A strictly observed technology, 
+ comprising, preliminary and associated heating at 400 - 600°C, and accurately 
. E ‘maintained welding conditions eliminate weld-adjacent eracks during welding of non- 
*. pigid joints of up to 15 mm thick remelted E1726 steel. Relatively slight 
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3/135/61/000/002/001/012. 
A0c6:/A001 
Automatic Submerged Are Welding of Heat Resistant Austenite Steels of the 

1418835? (Khi4N18V3BR) Type (3M695P[ EI695R] and 3y726 [EI726]) 


deviations from optimum welding conditions, entail the formation of weld-adjacent : 
eracks, EI726 steel is. not recommended for using in welded structures. 


’ Table 1° 
Chemical EI695R and E1726 steels( int) 


Mspxe 
CTOAM, 


~ 1 9,07—-9,12 | <0.6 |1.0-2.0 : : 
ne |g 9.13| <0,6 [333 13,0—15,0 | 18, ‘9 | 250—2,75 | 0.91.3 | 0.025 [0.0% 
Table? ; 
Chemical composition of wires (in %) a8 
Mansi npososone 0.10 of Cc SI Ma Mo | Ti | Ss 
:. Wire grades | melts wane 
X44H20remMaB3b (49-8423 | 0, Her | 0,012 
” "LX T4H2OrBBEM3B fz} 9.8424 | 0,04 : ee 
: 4) X142OPBBBM3T (349-8425 | 0,04 3,32 0.95 | 0,020 
(| XigH20reBsT  (g)} 9-8426 | 0,04 ; Her |. 0,92 | 0,013 
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88250 
8/135/61/000/002/00 1/012 
ACO4/A001 


Automatic Submerged Arc Welding of Heat Resistant Austenitic Steels of the 
Xi4418B36P (Kh14N18V3BR) Type (7695P [EI695R} and 34726 [E1726]) 


(1) - Khi4N20GEM8V3B; (2) - Khl4N20G8V6M3B; (3) - Khi4N2oG8VEM3T; (4) - 
_Khi4N20G8V8r. 
There are 2 tables, 6 figures and 3 Soviet references, 


ASSOCIATION: Institute elektrosvarki imeni Ye. O. Patona AN USSR (Institute of 
Electric Welding imeni Ye, O. Paton, AS UkrSSR) 
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AUTHORS : Medover, B.I.; Nazarenko, 0K. Gurevich, S.M.3; Chekotilo, 
L.V.3 Povod, A.G.o3 and Pinchuk, N.I. 


TITLE: Some pecuHarities of electron-beam welding of austenitic 
steels and alloys 


PERIODICAL: Avtomaticheskaya svarka, noo 7; 1961, 79-81 


TEXT: In their introductory remarks, the authors state why the electron- 
beam welding of austenitic steels and alloys in a vacuum is superior to con- 
ventional welding. For experimental purposes, specimens of Ii 726 (BI 726) 
and 9¥\696 (EI 696) heat-resistant austenitic steels and a nimonic-type 

3H 4376 (ela373) alloy were welded by the electron-beam method. All thase 
types contain boron and are prone to cracks in the area near the weld and in 
the weld metal, if the compositon of the base metal is reproduced. Welding 
was carried out with an electron-beam gun designed by the Ordena Trudovogo 
Krasnogo Znamoeni Institut elektroevarki im. Ye.0. Patona AN USSR (Electric 
Welding Institute "Order of the Red Banner of Labor" im. Ye.0. Paton AS 
UkrSSR) using 120 mA, 20 kw current and a 35 n/hr welding speed. Metal 
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22952 
8/125/61/000/007/008/013 
Some peculiarities of alentron-heam oo. DO40/D113 


produced by the electron beam was completely sound, except in the case of 

£1726 steel where an increased boron content of 0.025% caused cracks to form 

in the base metal at tha senm and sometimes even in the wele meatal. The 
following conolusions are drawn: The new method of electr:n~beam welding in 

& vaouun must be used not only for refractory and chemioa).ly aotive metals 

but also for heat-resistant austenitio steele and alloys. The electron-beam 
method gives welde much more resistance to orystallization cracks than other x 
known welding methods, It is to be expeoted that the use of filler wire 

Will make the electron-beam process applicable to a wider range c* austenitic os 
stsela and alloys, and that the dagger shape of the seam will necessitate so- 

me modification of the design of the joints. There are 6 figures. 


ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im. 
Ye. O. Patona AN USSR (Electric Welding Institute “Order of the 
Red Banner of Labor" im. Ye. O. Paton AS UkrSSR) 


SUBMITTED: April 17, 1961 
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8/135/61/000/012/005/008 
A006/A101 


AUTHORS : 


Medovar, B. I,, Doctor of Technical Sciences, Puzrin, L. G., 
Nochavor, Vi. Fe. Engineers 

TITLE: Automatic multi-pass submerged aro welding of 1X18HOT (1Khi8NOT) 
steel plates 


PERIODICAL: Svarochnoye proizvodstvo, no. 12, 1961, 15-18 


TEXT: Information is given on results of investigations carried out in 
1958-59 by the Institute of Electric Welding and the "Krasnyy Kotel *shehik" 
Plant, The investigations were made for the purpose of developing 4 technology 
for automatic multi-pass submerged are welding of longitudinal and circular 

seams on 60 - 90 mm thick 1Kh18N9T steel containers operating at temperatures Va 
not over 400°C, Various types of specimen were subjected to mechanical and 

corrosion tests to determine 1) the effect of self-hardening of the weld- 

metal on its mechanical properties; 2) anisotropy of the mechanical properties 

of the weld metal; 3) least critical time of holding the weld metal at 

600 - 700°C until the metal suffers intererystalline corrosion, It was found 

that the followingenaterials and welding conditions yielded satisfactory results; 


——_ 
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Grade CB-O4X19H9 (Sv-O4Kh19N9) and CB-O4X19H9C2 (Sv-O4KhI9N9S2) wire; flux 

AH -26 (AN-26) containing in %: S1i0p 30-32; CaF 20-24; Ca0 5.0 - 6.5; MgO 

16-18; Aloj03 20-22; MnO 2.5 - 3.5; FeO € 1.0, S not over 0.07; P not over 

0.10, and ®-14 (ANF-14) containing in @: S810, 14-16; CaF 60-65; Cad 8; 

MzO 4-8; Alp03 10-12; Fe0< 1.0; S not over 0.07; P not over 0.02, Welding / 

eonditions were corrected by reducing current intensity and increasing welding 

speed, namely 550 amp for bead 1, 640 amp for bead 2 - 12; 720 amp for bead 13 

and the following beads; are voltage was 36 - 38 v, welding speed 25 m/hour. 

On the basis of the experimental investigation, satisfactory weld joints are 

obtained with Sv-O4Khi9N9S2 wire with ANF-14 flux of dry granulation, It was 

turthermore found that during tensile tests at room temperature, anisotropy of 

the mechanical properties of miltipass seams was practically absent. Only 

toughness was different for some specimens, This difference disappeared after 

austenization,. The least critical time until the appearance of intercrystalline 

corrosion sensitivity is 30 min (at 600°C) after austenization for joints 

welded with Sv-O4Kh1ON9 wire under An-26 flux. There are 6 tables and 7 figures, 

ASSOCIATIONS: Institut elektrosvarki imeni Ye.0, Patona, AN USSR (Institute of 
Electric Welding imeni Ye.0.Paton AS UkrSSR); Medovar, Puzrin, 
Koshevey [Pesapecasi zavod_"Krasnyy kotel'shchik" (Taganrog 
"Krasnyy Kotel'shchik" Plant) } 
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A161/A133 
AUTHORS: Safonnikov, A.N.; Medovar, B.I.; Kontorovich, L.Ye.3 Khimuskin, 
P.F. Sp Bee 
TITLE: Heat-resistant 94703 (EI703) alloy welded by electrco-slag preceas 


with plata electrodes 
ty 
PERIODICAL: Avtomaticheskaya svarka,.no. 3, 1961, 68 - 74 


TEXT The EI703 alloy is a substitute of the ON435 (E1435) and SM602 
(EI602) nickel alloys used for combustion chambers and rings in gas turbines. It 
has a slightly higher heat-resistance at high temperatures than E1435 and nearly 
the same as EI602,- and a high ductility. Its chemical composition ts the foilow- 
ing: 0.06 - 0.180;/<0.8% Si, <0.7% Mn, <0.20% 8, <0.030% P, 20 - 23% cr, 35 
- 40% Ni, 2.5 - 3.56iW, 0.7 - 1.28 TL, or 1.2 - 1.7% Nb, <0.5% Al, 0.058 Ce. 

The article presentai details of electro-siag welding tests with EI703 alioy farg- 
ings with 120 by 120 mm cross section area, produced by the "Riektrostai’" Plant. 
Plate electrodes used as filler metal had the sama width as the forgings being 
joined, and 12 to 18 mm thickness. The welding equipment consisted of a A-550 
apparatus and a TILC-3000/1 (TS8nS-3000/1) transformer. The A-559 weider permit- 
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ting plate electrode fead variations in a range of from 0.9 to 17 m/h had been Se 
described (Ref. 2: Opyt vnedrenitya avtomata A-550 diya elektroshlakovoy svarki A 
plastinchatym elektrodom. Avtomaticheskaya svarka, ne. 11, 1959). Four typas cf 

flux were tried: three fused fluoride type AH®-6 (ANF-6), AH®-7 (ANF-7), and 

Al®-14 (ANF-14) and nonfused AHD-1 (ANF-1) (fluorite concentrate). The latter 

flux proved not suitable for the 21703 alloy because of a dangerous defast - the 

weld metal did net fuse with the base metal. [Abstracter's note: ‘The chemiza. 
composition of the fiuxes is not given. | The following weiding technciogy ia re- 

commended as a result cof experiments welding the EI703 alloy with EI703 plate a 
electrodes and the base metal dimensicns as above (120 x 120 mm): plate slec- _ 

trede 12 by 120 mms 1,500 + 2,000 amp; plate electrode feed veliocity 2.2 + 2.5 

m/h3 starting voltage 33 v3; voltage in established process 28+ 31 vi either 

ANF-14 or ANF-7 flux; flux quantity of 300 g; slag pool depth of 18 mm gap 

between welded elements 40 mm. The soundness of joint is illustrated in 4 pheto. 

The mechanical strength of welds was slightly lower than that of the base metai, 

but the heat resistance wes close tc the one required by specifications. [I+ is 

stressed that the required quality of welded jcints is oniy possible when the 

prescribed process technology ig followed strictly. dot cracks are poseible when 

the metal pool ie deep. The ruptura strength of the welded Joints amounted <c 
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about 75% of the heat resistance of base metal. Technician B.R. Kleinerman is 
mentioned having participated in the tests. There are 6 figures, 3 tables and 4 
Soviet-bloc references. 


ASSOCOATIONS: Ordena Trudovogo Krasnogo Znanemi Institut elektrosvarki imeni Ye. 
0. Patona AN USSR ("Order of the Red Banner of Labor" Electric 
Welding Institute im. Ye.0. Patona AS UkrSSR) (A.N. Safonnikov and 
B.I. Medovar); L.E. Kontorovich and F.F. Khimushin (Moscow) 
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A161/A127 
AUTHORS : Medovar, B. I., Safonnikov, A. N. 
emo ee 
TITLE; Effect of the metal pool shape on the hot shortness of welds during 


the electro-slag welding of austenitic steels and alloys 


ka 
PERIODICAL: Avtomaticheskaya svarka,anc, 4, 1961, 87 - 88 


TEXT ; Brief general information is given on the effect of the metal pool 
shape factor (depth/width ratio) on the hot-crack resistance of welds. Welds with 
a low shape factor (deep but narrow pool), in which the crystallites meet by their 
face ends or at obtuse angles, have a relatively low crack resistance, and cracks 
are usually located along the weld axis, No hot cracks are forming, as a rule, in 
welds with a high shape factor (shallow and wide pool). The behavior of austenitic 
steels and alloys is similar, For instance, the resistance of the weld metal to 
hot ¢rystallization) cracks varies over a wide range in the electro-slag welding 
of refractory austenite-alloy forgings 120 by 120 mm with plate electrodes, The 
shape of the metal pool can be changed by changing the process, In welding with 
a plate electrode, the shape factor increases with the increasing gap width, vol- 
tage, electrode thickness, slag pool depth (to a certain limit), and with a de- 


Card 1/2 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4 


TSR SBS EE Re 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4" 


ERs aie eas fee, See & eT 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4 


: ; 3/125/61/000/005/015/016 
A161/A127 
AUTHOR: Medovar, B. I. 
eee 
TITLE: Consultation 
ee 4 a 
PERIODICAL: Avtomaticheskaya svarka,,no, 5, 1961, 93 - 94 
TEXT; a The author replies to the question "What new wires are available for 


welding high-alloy steels and alloys?™ asked by welders from Sverdlovsk, Novecher- 
kasak, Balashikha, Zelenodol’sk, Voranezh, Ufa, Podol'sk, Chirchik and more places, 
Institut elektrosvari im, Ye. 0. Patona AN USSR (Electric Welding Institute im, 
Ye, 0, Paton AS UkrSSR) has developed during 1959 - 1960 and tested with success 
in industrial use new yelding wire grades produced of austenite-ferritic and auste- 
nitie steels and alloys: 387 (gP87), 3789 (EP89), 31156 (EP156), 7/88 (EP88), 
39155 (EP155) and 363 (EP163). The austenite-ferritic EP67 according to the 
UMTY/LLHHUYM= 168-59 (ChMIU/TaNIIChM-168-59) specification, of O6X25H12TIO 

(06 Kh25Ni2fYu) grade is intended for the automatic submerged-are welding of double- 
layer steel, i.e. Cr.3 + 06X13 (St.3 + 06Kh13) and (1.3 + 1X18H9T (St.3 + 1Kh1EN2) 
from the stainless side, In combination with AH26 (AN-25) flux it produces a weld 
metal that is resistant to intercrystalline corrosion and hot cracks, and has the 
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required mechanical properties, Austenite-ferritic EP 87, per same specification, 
05X20H11M3T 6 (O5Kn20N11M3TB) is for automatic submerged-arc welding of acid-proof 
XISHL2M2T (KhIGNIOMT) and XISHLOMBT (Khi@N12M3T) steel, to be used with AHO-5 

(ANF-5) flux, It produces welds with a high corrosion resistance and may be used 

for 3A41M6 (EAIMB) type electrodes, Austentte-ferritic EP156, according to YMTY Y 
UHMKWN-276-60 (ChMfU/TaNIIChM-276-60) specification, 08%20H9¢2 6T #0(O8Kn20NS3 2BT Yu ) 
grade, 1s for COa welding of 1X18H9T_(1Kn16N9T) steel, produces metal highly re- 
sistant to intercrystaliine corrceion, .Pure-austenite EP88 wire, as per Cheru/ 
TsNIIChM-169-59, 08x15423°737M2 (OBKn15N23G7V7M2) grade has been suggested as sub- 
stitute for 94395 (E1395) and 34859. (ET859) or XI6H26M6A (Kh16N26M6A) as well as 
Ce-10Xi6H25'6 (Sv-10Kh16N25M6) (per GOST 2246-60). It produces welas highly re- 
sistant to hot cracking in the submerged-arc and. argon are process, The EP88 is 
good for refractory steel and alloys and for joining different steel.. It isauit- 
able for coated electrodes, Pure-austenite EP155, per ChMIU/TsNIIChM-275-60, grade 
DOX22HI5T7TTA (2OKh22N15G7TA), is for the submerged-arc, argon. arc and C05 welding 
of scale-resistant esa ae or steel of X25420 (Kh25N20) type, for instanm the 
34417 (51417) and 3/835 (E1835) grades, Higher carbon and nitrogen content in it 
at a limited chromium centent ensures a minimum tendency of the weld metal to em- 
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brittlement through the formation of the sigma-phase, This wire nry be employed 

for coated electrodes as well, Pure-austenitic EP163, per ChMIU/TsNIIChM-283-60, 

grade O8X15H30°7k3T (O8Kh15N30G7V3T), 1s intended for welding refractory steels of 

the X15+85 (Kh15N35) type, for instance 3/612 (E1612) or 9725 (EI725). It con- an 
tains a minimum of silicon and phosphorus in combination with higher manganese con- 
tent, and ensures a high resistance of welds to hot cracking. The EP88, EP155 and 
EP163 wires have to be used in combination with fluoride fluxes such as AH$-5 
(ANF-5), AHO-6 (ANF-6), AH&17 (ANF-17) or other, [Abstracter*s note; Complete 


translation] 
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| 2360 3040/1312 ; 


AUTHORS: Nedovar Bit; Che otilo, L.7. 
en CONE Ee ik 
TITLE: Tantalun - a new means for preventing not cracks in welding 


stable-austentic steels and alloy 
PERIODICAL: Avcomaticheskaya sailed. 10, 1961, 88-90 


TEXT: It hes gen discovered in experiments at the Institut elektrosvarki 
im. Ye.0.Patona (# lectric Welding Institute im. Ye.O.Paton) that alloying 
with tantalum increases the resistance to hot cracking in stable-austenite 
weld metal. For this discovery an author's certificate with a priority of 
November 14, 1960, has been awarded. The experiments were conducted with 
butt and T-weld sneeiment of austenitic heat-resistant JW 725 (08X15H3 7B5TP) 
(EI 25 (O8kh15537V57H)) alloy, O4X15H37B57T (O4Kh15N37VST) welding wire, ane 
AHa5 (ANF- 5) fluoride flux, using a current of 300 amp and 28 v ani a 
welding speed of 16 m/hr. Hot cracks formed when no tantalum was addad; 

no cracks formed when a tamtalum wire or tape (3.5% of the metal) was laid 
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AUTHORS : Medovar, B. I., Latash, Yu. V., and Stupak, L. M, 
: ee Pian sens 
TITLE: The possible oxygen sources and methods of oxidation protection 


for metal in electro-slag remelting 


f 
PERIODICAL: Avtomaticheskaya vata aoe 11, 1961, 47-52 


TEXT: Three reasons for oxygen entering the metal in the electro-slag re-- 

melting process are pointed out and discussed: unstable oxides which may be 

present in the CaFo-system fluxes used for the process can cause oxidation 

of some elements; scale or rust on the consumable electrode May introduce a , 
large quantity of oxygen, which is illustrated by examples of very high po- 

rosity in remelted armco steel; oxygen from ambient air above the Slag can J 
get into the metal under the slag in two ways - through oxidation of the 
electrode surface and directly through the slag layer by the formation of 
high oxides of iron, titanium, manganese and other elements, and subsequent 
transformation of high oxides into low on the slag-metal interface. Argon 
prote.tion proved effective in experiments at the Institut elektrosvarki 
(Electric Welding Institute) and the zavod "Dneprospetsstal!" “Dneprespets-— 
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stal'" Plant) and eliminated "catastrophic oxidation" of the 79 HMé(79NM) 
Ni-Mo alloy used in electrical engineering. It is stressed that scaie may 
form on the entire electrode surface and not only civse to the slag bath. 

A special paste of sodium aluminate with 20% calcium fluoride spread on 
electrodes. prevents scale, Other protective coatings may also be used, e.g. 
graphite or varnish are good for copper and copver alloys as well as for 
steel with high carbon cortent. The following protective measures shouid be 
taken: (1) Use of fluxes free of oxides which could be reduced by elements 
in the steel being remelted; (2) obligatory cleaning cr pickling of the 
surface of the consumable electrode; (3) if the steel to be remelted has a 
low oxidation resistance at high temperature, the entire eiectrode surface 
must be protected by a coating. or remelting must be conducted in a chamber 
filled with neutral gas and encompassing the entire electrode: (4) oxida- 
tion cf an electrode heated by electric current is to be prevented by using 
the shortest throat possit!e, i.e. the current carrier is to be moved closer 
to the melting space; (5) protection of the slag bath by biowing argon or 
other neutral gas into the crystallizer. There are 6 figures and 5 Soviet 
reterencess 
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Ye. O. Patona AN USSR (Electric Welding Institute "Order of 
the Red Banner of Labor" im. Ye. 0. Paton of the AS UkrSSR) 


SUBMITTED: March 25, 1961 
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| 2400 DO40/D112 
AUTHORS: Medovar, B.I., and Lutsyuk-Khudin, V.A. 7 
TITLE: The problem of local failures of welded joints in austenitic 


steels 
tied 
PERIODICAL: Avtomaticheskaya Svarka,sno. 12, 1961, 45-55 


austenitic-steel welds subjected to temperatures over 580-600°C for a long 
period. These local failures mostly occur in steam iping made of such 

steel asX18H 12 (Kh18N12B) used abroad and X18H12T (Kh18N127) used in x 
the USSR. A new laboratory test method is Suggested for estimating the tena- 
ency of austenitic steol to such failures. The new method is much faster 

than existing methods, such as those used in the USA and Great Britain. The 


steel which are welded together by electro~slag welding with the aid of two 
electrode wires of low-carbon steel. The behavior of austenitic 18-8 type 
Steel containing titanium and niobium, i.e, 1X18H 91(1kn16N97) andAlal{ 116 
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(Kh18N11B) steel, was studied with such specimens. The test specimens :lso 
included 14 14H14B 3M(1Kh14N14V3M) Cr-Ni-W-Mo,9M257 (EI257) pipe ateol, 
taken from a piece of steam pipe that failed in service after 14,136 hours 

at the Cherepetskaya GRES (Cherepet! State District Power Plant); the pipe 
was supplied by Yu.M. Nikitin of TsNIITMASh. Intercrystalline corrosion was 
found in all specimens which were prone to local failure in the heat-affected 
zone; it ig supposed that the tendency to local failures at temperatures 
above 580-600°C and the tendency to shearing corrosion are caused by the very 
same factors. It was therefore recommended to use the same means to prevent 
local failures of the austenitic-steel welds as are used against shearing 
corrosion, e.g. excluding Ti and Nb from the steel composition, or raising 
their content to a level sufficient to prevent segregation of the Cr carbides 
even efter overheating; producing a bi-phase austenite-ferritic structure in 
She heat-affected zone; reducing the carbon content down to the limit of its 
solubility in austenite at 550-800°C; improving the purity of grain bounda- 
ries in austenitic steel by improving the steelmaking processes, which could 
be achieved by electro-slag remelting, for example, particularly in the case of 
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steel containing Ti and Nb. Engineers V.Ya. Sayenko, L.G. Puzrin, G.A. 
Pavliychuk and N.I. Pinchuk took part in the experimental investigation. 

K.V. Lyubavskiy is also mentioned. There are 8 figures, 2 tables and 22 
references: 9 Soviet and 13 non-Soviet-bloc. The four most recent refer- 

ences to English-language references read as follows: R.N. Younger, R.G. 

Baker, Heat-affected zone cracking in welded high-temperature austenitic 

steels, "Journ.Iron and Steel Inst.", v. 196, p. 2, Oct. 1960; R.J. Truman, 

H.W. Kirkby, Some ductility aspects of 18-12-1Nb steel, "Journ. Iron and 

Steel Inst.", v. 196, p. 2, Oct. 1960; K.J. Irvin, J.D. Murray, F.B. Pick~ 
ering, The effect of heat-treatment and microstructure on the high-tempera- 

ture ductility of 18% Cr ~ 12% Ni - 1% Nb steels, "Journ. Iron and Steel’ 

Inst.", v. 196, p. 2, Oct. 1960; N.E. Moore, J.A. Griffiths, Microstructur- 

al causes of heat-affected zone cracking in heavy section 18-12-Nb austenitic ; 
stainless steel welded joints, "Journ. Iron and Steel Inst.", v. 197, p. 1, Xr 
Jan. 1961. ; 
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nauk; ASNIS, A.Ye., kand. tekhn.nauk; POKHODNE, 1.K., kand.tekbn. 
nauk; PODGAYETSKIY, V.V., kand.tekhn.navk; PATON,B.Ye., laureat 
Leninskey premii, akademik, doktor tekbn. nauk; BEL'FER,M.G., inzh.; 
MANDEL'BERG,S.L., kand.tekhn.nauk; ‘MEDOVAR,B.I., doktor tekhn.nak; 
GUHEVICH,S.M., kand.tekhn.nauk; LATASH ,Yu.V., kand.tekim.nauk; KIRDO, 


I.V., kand.tekhn.nauk; SOROKA,M.S., red.; GORNOSTAYPOL'SKAYA, M.S., 
tekhn.red. 


{Technology of electric fusion welding ]Tekhnolegiia elektricheskoi 
svarki plavleniem. Moskva, Mashgiz, 1962. 663 Pp. (MIRA 15:12) 


1. Nauchnyye sotrudniki Instituta elektrosvarki imeni Ye.0.Patona 
(for al] except Soroka, Gornostaypol'gkaya). 
(Electric welding) 
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Single-pass submerged-are welding of stabilized 


austenitic steel, 
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(Electric welding) 
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PATON, B.Ye., akademik; MEDOVAR,-5.I., doktor tekhn nauk; LATASH, Yu.V., 
kand.tekhn nauk -——-—--—~—" 


Present state and prospects for the further development of 
electric slag refining in the Ukraine. Met.i gornorud.prom, 
no.5212019 S=0 '62, (MIRA 1622) 


1. Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki. 
{meni Ye.0.Patona AN UkrSSR, 2, Akademiya nauk SSSR (for 
Paton). 

(Zone melting) (Ukraine--Stecl——Metallurgy) 
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AUTAORS: Medovar, B.I., Latash, Yu.V., Stuvak, L.M., and Maksimovich, B.I. 
ie 
DITuS: Dephosphorising tne metal during electroslag remelting 
PZ2LODICAL: Avtomaticheskaya svarka, no. 4, 1962, 6- ‘ 
’ ? ’ } 
| 
Taft: The dephosphorising effect of different sias sysutens is triefly dis- 
cussed from the lonic theory viewpoint, and slag systems are recomend 262 
electroslag temelting of carbon steel and alloy steels. The hip inity of 
3a0 with P5051 its advantages compared to C20, and the disadvantages of Sid, he 


fo 
Had 


nad 41505 are indicated. Fluxes of CaP,-Ca0-re0, CaF,-2a0-Fe 
Caz, -Ba0-tin, 0. sysv2as are recommended for remelting carbon st 
oxidizing Ca¥,-BaO systems for alloy steels. It is recommended (1) to keep 


1 


the slag bath temperature low when dephosphorizing, (2) not to use CaF 
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CaP, -Al.0, and CaF.-Cad slags, and (3) to cast ingots with a subnormal 
2 2°35 2 


height:dianeter ratio if the phosphorus content hes 
using present remelting techniques, the slag cannot de skimned and renewed, 
The AH®-20 (ANF-20) flux ( CaF,-BaO system) can be 
steel containing Ti, 41 and othér elenants with a high affinity with oxyzsen. 
in remelting 1A18H 9T (1Kn18N9T) steel with an A4NF-20 flux, 85-50% Ti is as- WV 
Sinilated by the metal bath. The phosphorus content inf 13 (G13) carbon 

sveel could be reduced from 0.068 to 0.05%, from 0.077 to 0.065%, and fron 

0.077 to 6.063% by three different fluxes. 


to de reduced, since, 
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AUTHORS : Medovar, B, I,, Doctor of Technical Sciences, Chekotilo, L. V., 
; Pinchuk, N. I., Lutsyuk-Khudin, Vv. A., Engineers 


TITLE: Intercrystalline weld-adjacent cracks in welding austenite steels 
and alloys 


PERIODICAL: Svarochnoye proizvodstvo, no. 4, 1962, 17-21 


TEXT: : The authors, with the participation of engineer L. G, Puzrin, 
present some concepts on the formation of weld-adjacent intererystalline cracks 
in flash-welding of austenite steels and alloys. During this process the 
following types of crack may arise: 1) crystallization cracks extending into 
the weld, or originating in the weld; 2) cracks along the fusion line at a 
distance from one to several grains; 3) cracks along the linear clusters of 
intermetallic and nonmetallic impurities, An effective means of preventing 
erystallization cracks in heat-resistant austenite steels, is to raise the boron 
content in the weld metal, for the purpose of increasing the quantity of boride 
eutectics, which is able to close-up weld-adjacent cracks, To prevent cracks 
which run at an equal distance from the fusion line, it is imperative not t- Xx 
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elusters of impurities, it is necessary to use 
had been Subjected to electric slag remelting i 
micro-homogeneity , Electric slag remelting is 
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12 references: 


ASSOCIATION; 


Card 2/2 


APPROVED FOR RELEASE: 07/12/2001 


weld-ad jacent crystallization cra 
9 Soviet-bloc and 3 non-Soviet- 


Institut elektrosvarki imeni Ye, 
Electric Welding imeni Ye. O. Pat 


CIA-RDP86-00513R001033220006-4 


PETES 


S/1 35/62/000/004/007/016 
A006/A101 


cks. There are 7 figures and 
bloc, 


O, Patona AN USSR (Institute of 
on, AS UkrSSR) x 


CIA-RDP86-00513R001033220006-4" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033220006-4 


A STS TRE 


Ree SEES NS Sy NSE 


a 41586 a te 
, $/125/62/000/011/001/003 i 
/ 2490 DO40/D114 
AUTHORS: Paton, B.Ye., and Medovar, B.I. 
TITLE: Improving the quality of steels and alloys for critical 
weldments 


PERIODICAL: Avtomaticheskaya svarka, no. 11, 1962, 1-7 


TEXT: Three metal refining methods - (1) electroslag remeiting, (2) 
melting by electron beam in vacuum, and (3) the Perrin process which is 
claimed to have been initially developed by A.S. Tochinskiy in the USSR - 
are discussed in connection with the dependability of weldments in pressure 
vessels, hulls of sea-going ships, etc. Recent. experiments of TsNIIChM 
with the Perrin-Tochinskiy slag refinement process at large Soviet metal- 
lurgical plants and Soviet achievements in metal refinement are quoted. 
Extensive research into the use of the Perrin process for various steel Va 
@rades, such as common carbon steel, low-alloy grades for pipelines, boiler 
steel, bridge steel, etc., is considered necessary. It is suggested to 
employ slag refinement in the continuous casting process, and recommended 
(1 Ee vlectroslag remelting for special steel grades and alloys, and 
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electron-beam vacuum melting for pure metals, (2) to improve the weldubi- 
lity of carbon and alloy steels by synthetic slag refining, and (3) to 
prefer the eleotroslag process for cases when carbon steel or alloy steel 
is to be used for particularly oritical weldments. There are 5 figures. 


ASSOCIATION: Ordena Trudovego Krasnogo Znameni Institut elektrosvarki 
im. Ye.0. Patona AN USSR (Electric Welding Institute "Order 
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SUBMITTED: July 5, 1962 
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Manganese fluoride flux for the 2 welding of austenitically stable 
steel and alloys. Svar. Prodaye. HO.) aYT=AD. Ag ‘62, (MIRA 15:11) 
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Fused carbide fluxes for the welding of austenitically stable 
steels and alloys, Svar. proizv, no.8:19 Ag '62. (MERA 15:11) 
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Effect: of phosphorus on the stress-rupture strength of joints in 
waldad Kh18NOT steel. Metalloved, 4 term, obr. met. no.8:44-25 
Ag '62, - (MIRA 15:11) 
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AUTHORS: Safonnikov, A-N.; Medovar, B I. (see Association); Kont :.- 
vich. LeYe.; Khimishin, F.F. (Moscow) 


TITLE: Electroslag welding of YZh100 (EP126 brand) iron-chrose-nickel 
heat-resistant alloy by a plate electrode 


& 
PERIODICAL: Avtomaticheskaya svarka, no. 1, 1962, 59-63 


TEXT: The authors describe the technology develoved for the electrosia 
welding of BML00 (¥Zn100) (9M126 [BP126]) brand iron-chrome-nickel hea 
resistant alloy by a plate electrode. This alloy. which contains legs nisk- 
el than the9703 (EI703) alloy, is recommended for parts working at high 
temperatures and under considerable loads; the chemical composition is a3 
follows: (in %) 0.04 C, 0.51 Si, 0.27 Mn, 19.6 Cr, 27-8 Ni, 4,78 W, 2.90 No. 

1,05 Nb, 0.2 N,, 0.0U8 B, The elec.roslag welding experiments were carried 
out with 90 x 80 mn forgings by means of 90 x 700 mm forged plate electrodes 
whose thickness varied from 12 to 35 mm. The welding conditions were 48 
follows: welding current - 1,200~-6,000 amps °"d 20-40 v, electrodes feed ~ 
0.9-5.0 m/hr, depth of slag pool - 10-22 mm. AH-6 (ANF-6), AHG-7 (ANF.-7) 
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and AHg-14 (ANF.-14 welding fluxes were tried. The butt-joint 
from 30 to 42 mm. Preliminary tests showed thet welding with 
and low voltages caused hot crystallization cracks to form in 
Increasing the voltage when welding with ANF-€ flux sometines 


pearance. of slight. cold shuts and slag inclusions in the wela 
the fusion line. Perfect welds were obtained with ANF-14 and 
under the following welding conditions: welding current 1.5 
electrode feed - 2-3.5 m/hr; idle-rurn voltage - 37 vi weldin 
30 v; gap ~- 36 mm; depth of slag pool - 22 am; thickness of 
trode - 12 mm. After heat treatment, the hardness sf the ao 


ed that of the base metal. When a VZn100 electrode was «Ss 


CIA-RDP86-0051 


0/001/007/511 


gap varied 
large curren: 


1 5 
the weld mée*al. 
ted to the ap 
metal af sly 
AXP-7 £2: S 
OC-1,800 amre. 
g@ veltac - 

piat. s! 


strength and yield limits of the weld xctal at room tempe r 

the limits af the base metal; for extension ana sentraction this rerc? iS 
was 50-60% and for toughness A0%. At 650%C the ultimate strength of ¢ 
weld metal was about 80% cf that of the base meta: while the extensioa 1 
contraction values of the weld me*ei approached these of the bare “ela 
feats for long-term heat-resistance snowed that the weld metal wa: nme. ij 
ferior to the base metal in this respect. The On. unio is meade are a. of. 
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lows: (1) A technology has been developed for the elec troslag welding 
VZh100 alloy. Cracks in the weld metal can be avoided only by adhering 
strictly to the welding conditions resulting in a relatively shaiiow ans 
wide welding pool; (2) Hot cracks may appear in the weakness zone when 
welding VZh100 alloy. Further research is needed to establish the neuesaity 
of preliminary electroslag remelting of the base metal to eliminate this 
tendency; (3) The long-term heat-resistance of the welds is equal to that 
of the base metal. Technician B.R. Kleynerman took part in the testa, 
There are 4 figures, 3 tables and 1 Soviet reference. 
ASSOCIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im 
Ye.0. Patona AN USSR (Electric Welding Institute "Order of the 
Red Banner of Labor" im.Ye.0. Paton of the AS UkrSSR) 
(Safonnikov, A.N. and Medovar, B.I,) 
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